Twelve subjects with an average age of 65.9 years who had complete heart block had cardiac output Cardiac output rate, a normal resting rate, and moderate taclhyeardia.
Additional Indexing Words: Coronary blood flow HE systemic hemodynamics of cardiac pacing have been rather extensively studiedl-6 as have the effects of cardiac pacing on coronary blood flow and myocardial metabolism. 7 However, most of the data that relate to coronary flow have been collected in subjects in which the rate has been increased from normal to a higher rate.'"5 A continuing supply of patients with heart block has made it feasible to study the effects of cardiac pacing at three different pacing rates, that is, a slow rate approximating the idioventricular From Cardiac output rate, a normal resting rate, and moderate taclhyeardia. Methods Twelve patients ranging in age from 52 to 83 years who had complete heart block were studied by cardiac catheterization in the postabsorptive state, under local anesthesia but without general sedation. Two subjects had to be eliminated from the series since they had no teeth and significant gas leaks apparently occurred between the mask and the face during attempted air collection or nitrous oxide administration, or both. The average age of the subjects on whom suitable data were collected was 65.9 years. Cardiac catheters were manipulated into the pulmonary artery and coronary sinus, and the tip of a pacemaker catheter was placed in the apex of the right ventricle. A needle was inserted percutaneously into the left femoral artery to facilitate collection of arterial blood and to permit the recording of arterial blood pressure. Observations were made at three different heart rates. The slow rate was (1) the slowest one the pacemaker would permit, if it were required, and the slowest rate tolerated, (2) except during the "slow rate" in those five individuals in whomn the "slow rate" was their spontaneous idioventricular rate. The point of origin of the contractile impulse at the slow rate in these subjects is not known precisely. However, since A-V conduction was absent, the impulse surely arose in one or the other ventricle. The relation of atrial to ventricular contraction also influences cardiac output as recently discussed and amplified5' 19 but since there was complete heart block, the relation of atrial to ventricular contraction was random in this study and therefore unlikely to change the cardiac work or output significantly as a result of improved filling with restoration of their normal relations.
The mean age of these subjects is high (65.9 years), and cardiac output is known to decrease with age.2>22 Therefore, it is to be expected that the actual cardiac index recorded in this series at the intermediate rate (2.6) would be quite low. As near as can be measured from the data furnished by Branfonbrener and associates,20 the present average cardiac index conforms very closely to that which would be expected in subjects the age of those studied here. The cardiac output at the lowest and at the highest rates in this study appears to be less than would be expected in normal older subjects.
Steadily decreasing coronary vascular resistance with increasing rate is of considerable interest and indicates how well the coronary circulation can adjust to increased demand for flow, even in elderly subjects, As 
First Decade in Cardiovascular Research
By Bayliss-Starling Team The first 10 years or so of the Bayliss-Starling partnership were devoted to cardiovascular studies.... When they first started their first research together on the electrical activity of the mammalian heart, the direction of the excitation wave in the ventricles was in doubt. They used direct leads from the dog's heart, and recorded e.m.f. changes with a capillary electrometer.
They made four important observations: the first that contrary to previous views the base of the mammalian heart becomes negative before the apex, and that the direction of the wave could be reversed by respiring the animal with cold air; t-his was an important experimental detail; the second that the excitatory state of the base outlasts that of the apex; and the third that the previously observed tetanic nature of cardiac contraction, claimed by others, was an artifact due to the shaking of their apparatus; finally, and perhaps their most important observation, that the delay between auricular and ventricular contraction was of the order of 0.15 sec. They comment that this delay, coupled with the fact that transmission across the a-v junction is possible in either direction, points to a direct muscular continuity between auricles and ventricles. This prophecy was made two years before Stanley Kent (1892) published his discovery of the specialized tissue running through the auriculo-ventricular fibrous ring. . . . They visited Burdon-Sanderson's laboratory in Oxford, where a more sensitive electrometer was available and also an electric arc, so that a greater magnification was possible than with the limelight that they used at University College. They again found that the base of the heart becomes negative before the apex . . . . In the same year Bayliss and Starling showed that stimulation of the cardio-sympathetic nerves caused positive chrono-and inotropic effects both on the auricles and on the ventricles. Vagal stimulation produced opposite effects except that it was not possible to demonstrate any direct inotropic effect on the ventricles.-From I. DE 
